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Autism is a complex psychiatric illness that has received considerable attention as a developmental brain disorder. Substantial evidence suggests that chromosomal abnormalities contribute to the risk of autism. The duplication of human chromosome 15q11-13 is known to be the most frequent cytogenetic abnormality in autism. We have modeled this genetic change in mice using chromosome engineering to generate a 6.3-Mb duplication of the conserved linkage group on mouse chromosome 7. Mice with a paternal duplication display poor social interaction, behavioral inflexibility, abnormal ultrasonic vocalizations, and correlates of anxiety. An increased MBII52 snoRNA within the duplicated region, affecting the 5-HT2cR, correlates with altered intracellular Ca2+ responses elicited by a 5-HT2cR agonist in the neurons in mice with a paternal duplication. This first chromosome-engineered mouse model for autism replicates various aspects of human autistic phenotypes and validates the relevance of the human chromosome abnormality. This model will facilitate forward genetics of developmental brain disorders and serve as an invaluable tool for therapeutic development. SY3-A2-3 Ca 2+ -dependent activator protein for secretion 2 (CAPS2) and autism susceptibility Teiichi Furuichi RIKEN BSI and JST CREST, Japan CAPS2 is involved in secretion of catecholamines and neuropeptides from dense core vesicles (DCVs). CAPS2 knockout (KO) mice show decreased release of two neurotrophins BDNF and NT-3; consequently, the brain of these mice exhibit several developmental deficits including aberrant dendrite and synapse morphology, altered number of GABAergic neurons, and impaired synaptic plasticity. CAPS2 KO mice also showed several impairments in behavioral phenotypes including fewer social interactions with other mice, increased anxiety and reduced exploration in unfamiliar environments, and hyperactivity in familiar environments. Notably, some autistic patients showed an increase of a minor splicing form, exon3-skipped CAPS2 that fails to be transported along axons. Thus, excessive exon 3 skipping may cause a defect in local DCV secretion from presynapses. Moreover, several nonsynonymous SNPs and de novo CNVs affecting CAPS2 have been reported in some autistic patients. We suggest that variations of CAPS2, together with a combination of other genetic mutations, might disturb neuronal and/or synaptic development, resulting in a contribution to autism. Autism is a highly variable brain development disorder and has a strong genetic basis. Pax6 is a pivotal player in brain development and maintenance. It is expressed in embryonic and adult neural stem cells, and neurons in the olfactory bulb, amygdala, thalamus, and cerebellum, as well as in astrocytes, and functions in highly context-dependent manners. We have identified Small eye rat strain with a spontaneous mutation in Pax6 gene, and recently reported that Pax6 heterozygous mutant (Pax6+/-) rats show impaired prepulse inhibition (PPI). We further examined behaviors of Pax6+/-male rats and found that they exhibited abnormality in social interaction (more aggressive and withdrawal) and less curiosity (decrease in rearing activity) in addition to impairment in fear-conditioned memory. Ultrasound vocalization in Pax6+/-rat pups was normal in male but abnormal in female. Together with our genetical data and results in other literatures, we would like to propose Pax6+/-rats as another model for autism spectrum disorders. The data that will be presented here are obtained in collaboration with Drs. Kaoru Inokuchi, Kazuo Okanoya, and Takeo Yoshikawa. . To investigate molecular mechanisms of mental retardation and microcephaly, we have generated RNAi-mediated knock down mice and conditional knock out mice of PQBP1 as well as several fly models. We observed that PQBP1 expression is restricted to neural stem cells at the embryonic stage when neurons are produced from neural stem cells. Furthermore, yeast mutant of U5-15 kD, a binding partner of PQBP1, shows G2/M arrest. These findings prompted us to investigate the role of PQBP1 in proliferation of neural stem cells. We are getting more confident data to support the hypothesis that PQBP1 regulates proliferation of neural stem cells. The phenotypes and drug responses of PQBP1 animal models will be also presented. Fragile X syndrome (FXS) is the leading inherited cause of mental retardation and an identified cause of autism. The metabotropic glutamate receptor (mGluR) theory of fragile X posits that FMRP and Gp1 mGluRs normally work in functional opposition, and that in the absence of FMRP, unchecked mGluR-dependent protein synthesis leads to the pathogenesis of FXS. The goal of these studies was to test the mGluR theory. By reducing mGluR5 gene dosage by 50%, we were able to bring 7 of 8 fragile X phenotypes significantly closer to normal. Although the precise molecular basis of the interaction remains to be determined, the data show unambiguously that mGluR5 and FMRP act as an opponent pair in several functional contexts, and support the theory that many CNS symptoms in fragile X are accounted for by unbalanced activation of Gp1 mGluRs. These findings have major therapeutic implications for fragile X syndrome and autism. Oxytocin (OT) plays a critical role in social behavior from rodents to humans and is related to autism. Although CD38 is highly expressed in the hypothalamus, neuronal roles of CD38 have been recently revealed. CD38-dependent regulation of OT secretion is critical for social behavior in adult mice. But it has not been examined in infants or during development. During such isolation stress from dams, locomotor activity was higher in CD38 knockout (CD38 −/− ) pups than in wild-type controls (CD38 +/+ ). The frequency of ultrasonic vocalization (USV) was lower in CD38
−/− pups than in CD38 +/+ pups. Interestingly, the OT level was not lower in CD38
−/− pups during the period from 1-3 weeks after birth, but was significantly reduced after weaning (<3 weeks), though ADP-ribosyl cyclase activities in the hypothalamus and pituitary were markedly lower throughout the life.These results suggest that CD38-dependent secretion of OT into the brain from hypothalamic neurons is important for social behavior. First study revealed that the gray matter volume reductions in several regions important for social cognition were common to monozygotic twins with asperger's syndrome as compared with healthy controls. Second study showed that the healthy females showed greater cooperativeness as well as larger relative global and regional gray matter volumes than the matched males, particularly in the social-brain regions including posterior inferior frontal gyrus (pIFG) and anterior medial prefrontal cortices. Moreover, specifically in females, higher cooperativeness was tightly coupled with the larger relative total gray matter volume and more specifically with the
